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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J_ 



MONTH(S) FROM 



THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely filed after SIX {6) MONTHS from the 
mailing date of this communication. 

. If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO peiiod for reply is specified above, the maximum statutory period will appfy and will expire SIX (6) MONTHS from the mailing date of this communication. 
• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even rf timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)D Responsive to communication(s) filed on 

2a) □ This action is FINAL. 2b) 63 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 O.G. 213. 

Disposition of Claims 

4) 62 Claimis) 1-46 



4a) Of the above, claim(s) 
5)D Claim(s) 



6) 63 Claim(s) 1-46 

7) D Claim(s) 

8) C1 Claims 



is/are pending in the application, 
is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction and/or election requirement. 



Application Papers 

9)D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are a) □ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)D All b)D Some* c)D None of: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. 



3. □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
*See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 
a)D The translation of the foreign language provisional application has been received. 

15) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§120 and/or 121. 
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1 ) 6(1 Notice of References Cited (PT0892) □ Interview Summary (PT0-41 31 Paper No(s). 

2) G Nohce of Draftspersons Patent Drawing Review (PT0-948) 5) □ Notice of Informal Patent Application (PTO- 1 52) 
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DETAILED ACTION 
Claim Rejections - 35 USC § J 03 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 1-3, 5-8, 10-13 and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kikuchi et al. (U.S. Pat. 6,379,572) in view of Hatakeyama et al. (U.S. Pat. 
6,010,831). 

Kikuchi et al. teach in FIGS. 6A & 6B, therein are shown a cross-sectional side view and a 
top view of the insulator 20 (i.e. substrate) (The insulator can be silicon dioxide. See Column 
4 lines 1-3) and the conductive gate electrode 22 with a soft mask material 60 deposited on the 
conductive gate electrode 22. The soft mask material 60 may be of a number of different 
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materials, such as a silicon nitride (SiN). The same numbers are used here to designate the same 
elements as in the PRIOR ART. Generally there is a cleaning step before deposition of the soft 
mask material 60 to assure good contact between the soft mask material 60 and the gate 
electrode 22. (Column 4 lines 57-68) 

Referring now to FIGS. 7A & 7B, therein are shown a cross-sectional side view and a top 
view of the respective structures of FIGS. 6A & 6B with microspheres 50-52 deposited on the 
soft mask material 60. Again, the microspheres 5 1 and 52 are in contact. (Column 5 lines 1-5) 

Referring now to FIGS. 8 A & 8B 5 therein are shown a cross-sectional side view and a top 
view of the respective structures of FIGS. 7A & 7B after etching of the soft mask material 60 
and before removal of the microspheres 50-52. During etching of the soft mask material 60, the 
soft mask material 60 is etched in areas away from the microspheres 50-52 and also undercuts the 
microspheres 50-52. For example, where the microsphere 50 has a diameter equal to A, the area 
A under the microsphere 50 will be etched away to have a diameter designated by the letter B. 
The undercutting leaves soft mask portions 61-63 of the soft mask material 60. As shown in FIG. 
8B, the remaining portion soft mask material 60 is removed until a large portion of the conductive 
gate electrode 22 is exposed. (Column 5 lines 6-19) 

Referring now to FIGS. 9A & 9B, therein are shown a cross-sectional side view and a top 
view of the respective structures of FIGS. 8 A & 8B after the microspheres 50-52 are removed 
and a deposition of a hard mask material 64. The microspheres 50-52 may be removed by 
megasonic cleaning or by a process, such as ashing, to burn up the microspheres 50-52 followed 
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by a cleaning process to remove the ash. The hard mask material covers the soft mask portions 
61-63. The hard mask material 64 may be of a material such as spin-on glass (SOG), which is 
permitted to level out and then is baked to form a hard coating over the soft mask portions 61-63 
and the conductive gate electrode 22. (Column 5 lines 20-32) 

Referring now to FIGS. 10A & 10B, therein are shown a cross-sectional side view and a 
top view of the respective structures of FIGS. 9A & 9B after chemical mechanical polishing 
(CMP) to remove the hard mask material 64 until the soft mask portions 61-63 are exposed. 
Alternatively, an etch-back process is used with an etch having selectivity to the soft mask 
material 60 of the soft mask portions 61-63. FIGS. 10A & 10B also show removal of the soft 
mask portions 61-63 by isotropic etching to leave the hard mask material 64 with holes 66-68 
which expose the conductive gate electrode 22. (Column 5 lines 33-43) 

The first mask material can be selected from a group consisting of silicon nitride, 
silicon oxy nitride, and combinations thereof (Column 6 lines 1 8-20) 

The microspheres can be made of a material selected from silica, glass, plastics, and a 
combination thereof. (Column 6 lines 30-33) 

The second mask can be selected from a material of spun on glass, silicon dioxide and 
a combination thereof. (Column 6 lines 39-40) 

The differences between Kikuchi et al. and the present claims is that utilizing nanoparticles 
is not discussed, rea ctive ion etchin g is not discussed^h Tsg of tfa Mi ^ 
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Hatakeyama et al. teach utilizing nanometer or micrometer sized microparticles to 
produce a variety of three-dimensional fine structures which have not been possible by the 
traditional photolithographic technique. An energy beam with reactive gas particle beam can be 
used to produce the fine structures. (See Abstract) 

It is an object of Hatakeyama et al.'s invention to provide a method of energy beam 
assisted ultra-fine microfabrication to enable fabrication of fine structures in a nanometer range by 
dispersing micro-particles as beam shielding means on a fabrication surface of a target object. 
(Column 2 lines 20-24) 

The first object is achieved by dispersing and position micro-particles having particle 
sizes in ranges of one of from 1-10 nm, 2 from 10-100 nm and 2 from 100 nm to 10 
micrometers for shielding regions of a fabrication surface of a target object from exposure to an 
energy beam, and radiating the energy beam on the fabrication surface so as to produce a fine 
structure by an etching action. (Column 2 lines 41-49) 

The target object may be silicon dioxide. (Column 4 lines 27-30) 

The width of the fine pattern elements can have a width of 0.1-100 nm. The depth can 
be between OA- 100 nm. (Column 12 lines 61-64) 

The motivation for utilizing nanoparticles of a particular size that will produce holes of a 
particular size and reactive ion etching is that it allows for reaching dimensions that 
photolithographic techniques cannot reach. (See Abstract) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Kikuchi et al. by utilizing nanoparticles of a particular size 
that will produce holes of a particular size and reactive ion etching as taught by Hatakeyama et al. 
because it allows for reaching dimensions that photolithographic techniques cannot reach. 
3. Claims 9, 14-20, 24-26 and 28-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kikuchi et al. in view of Hatakeyama et al. as applied to claims 1-3, 5-8, 10-13 
and 21-23 above, and further in view of Jun et al. (U.S. Pat. 5,393,373). 

The differences not yet discussed is utilizing CVD to deposit the insulating material, 
depositing material in the nanopore, utilizing an electrical substrate of doped polycrystalline 
silicon, a tunnel barrier and the material being is semiconductive. 

Jun et al. teach depositing insulation material by CVD. (Column 6 lines 9-11) 

Jun et al. teach in FIGS. 8a to 8e are schematic sectional views for explaining a method of 
manufacturing capacitors of semiconductor devices in accordance with the second embodiment of 
the present invention. (Column 6 lines 63-66) 

In this method, oxide layer 12 is first coated on semiconductor substrate 1 1 on which a 
transistor (not shown) has been previously formed. In oxide layer 12, capacitor node contacts are 
then formed. Thereafter, doped potysilicon layer 24 is coated on the overall surface of oxide layer 
12 to form a plug, as shown in FIG. 8a. Insulation layer 25 such as an oxide layer is then coated 
on the overall surface of polysilicon layer 24. On insulation layer 25, hemisphere particle layer 
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14 of polysilicon is coated to have alternating hills and valleys, as shown in FIG. 8b. (Column 
6 lines 67-68; Column 7 lines 1-9) 

The portions of insulation layer 25 disposed beneath the valley portions of hemisphere 
particle layer 14 are then etched back to expose partially polysilicon layer 24, by using the hill 
portions of hemisphere particle layer 14 as a pattern mask. As a result, insulation layer 25 has a 
plurality of protrusions thereon, as shown in FIG. 8c. (Column 7 lines 10-16) 

Thereafter, another doped polysilicon layer 26 is coated on insulation layer 25 tofdl 
valleys thereof and cover the protrusions thereof Polysilicon layer 26 is then etched back to 
expose the upper surface of insulation layer 25, as shown in FIG. 8d. (Column 7 lines 17-21) 

Insulation layer 25 is removed to expose the upper surface of polysilicon layer 24. 
Subsequently, dielectric layer 16 and plate polysilicon layer 1 7 are coated in turn on the 
overall upper surface of polysilicon layers 24 and 26 to produce a capacitor, as shown in FIG. 
8e. (Column 7 lines 23-27) 

The motivation for utilizing CVD to deposit the insulating material, depositing material in 
the nanopore, utilizing an electrical substrate of doped polycrystalline silicon, a tunnel barrier 
layer and the material being semiconductive is that it allows for production of a semiconductor 
device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized CVD to deposit the insulating material, to have deposited 
material in the nanopore, to have utilized an electrical substrate of doped polycrystalline silicon, to 
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have utilized a tunnel barrier layer and top have utilized a semicondcutive material as taught by 
Jun et al. is that it allows for production of a semiconductor device. 

4. Claims 4 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kikuchi 
et al. in view of Hatakeyama et al. and further in view of Jun et al. as applied to claims 1-3, 5-26 
and 28-46 above, and further in view of Brandes et al. (U.S. Pat. 5,900,301). 

The differences not yet discussed is the particle being inorganic coated with an organic. 

Brandes et al. teach applying carbon particles for etching. The particles are applied 
through an organic solvent. (Column 9 lines 21-59) 

The motivation for utilizing a particle that is inorganic coated with an organic is that it 
allows for developing pillars when anisotropic etching takes place. (See Figure 6C) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized a particle being inorganic coated with an organic as taught by 
Brandes et al. because it allows for the development of pillars when etching. 
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5. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rodney McDonald whose telephone number is 703-308-3807. The 
examiner can normally be reached on M-F from 8 to 5:30. The examiner can also be reached on 
alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Nam X. Nguyen, can be reached on (703) 308-3807. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9310. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-3807. 



RODNEY 6. MCDONALD 
PRIMARY EXAMINER 

RM 

April 28, 2003 



